Introduction
Assuming that the compositions of planetary mantles correspond to peridotites, the effects of HzO and COz can be evaluated by extrapolation of published experimental data. Detailed review of sources, of selection of data, of controversies, and some justifications for extrapolations were given by For the peridotitc-vapor part of the solidus surface, the SiOz content of the liquid is increased with H20/CO2 in the vapor. There is a boundary on the surface separating quartz-normative liquids from forsteritenormatire liquids (Mysen and Boettcher, 1975; Eggler, 1975) . On the H20 side of mn (Fig. 3) The existence of a temperature-maximum on the solidus surface (Fig.  3) shows that a magma rising along an adiabat, not too high in temperature above the solidus (Fig. 4) (Fig. 5) . The seismic low-velocity zone beneath shields is weakly developed or absent, indicating that mantle peridotite in these regions contains little or no phlogopite, carbonate, or HzO-CO2 vapor. Kimberlites and other volatile-rich alkalic magmas have been erupted, however, demonstrating that H20 and CO2 have existed, at least locally at depth. I conclude that H20 and CO2 are distributed sparsely and irregularly in subcontinental mantle, with periodic magmatic flushes transporting these components into the overlying lithosphere, or through it if tectonic conditions are suitable.
Repeated magmatic activity indicates that H20 and COz must be replenished, either from deeper sources or by recycling via subducted oc eanic crust. The oxygen fugacity may control the relationships among graphite or diamond, carbonate, and ne ar-solidus carbonatitic, kimberlitic, or nephilinitic melts at various levels in the mantle.
